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(57) [£ft] 

«£tc*5^T t ai^Jt*as«%*«fr set # nra* 

Ao - b 'J •>l k **'&»ffc*atf c©* 5 

5 0 0-10 0 01CT*rtLT»fc*G» 

MltT'5 1 -9 5:4 9~5T*&»3, miI25 0 0~ 1 
0 0 0 'CT-flfcja Lfc&0Jt«ffi»tf '>4 < t 5 0 m 2 
/g«TOU 1 1 0 01CT6^rairaia»C*l/^T^ 
&< i:fe2 0mVg©HAfflW«H»LTlf>*5>rt/3 
— »>A— -bU 9AK&4ftMM&tf*4>S!£A&. 



1 

mxm i ] 500-1000 vx-mfc Lxmrcme, 
mimx&^x, vz&emfcmtfi* h^-^lrts*. 
u o mtv>i^-?LR.vnitm--t v ?A 

t>\ MJ±T*5 1-9 5:4 9~5T*fc»K hOIB 500 

~iooo -cxm®. Lkm<ommmm^ < 1 5 0 

mVg^U 1 10 0XT'6WDlSilCfc^ 
T'>£ <H20mVg <DitSffl«£*S*t LT d 

t ttzvu^-VL-f)^ LZM-smm* 10 

a, xjjyi/<yh. ^y^y, y^-b^A, 
A, +>-v',><>A, a-Dtf^i,, tfF'J^A, 
>">A, rtn^A, 7;i/^x?A, 
RttVN7^Afr5,&3$M: r>Il#?£n3 1 axti 2g 
W±*, ^{b^S LTcO^tf-aT 0 . 1-20 m% 

rJD-T Klfi?<D¥^S3~ 1 0 0 nm<D 20 

5 0 0—1 0 0 0t?«U $5H-£C>;£ 
W&Ltt^m^m. 1 Xtt 2 KKScCDi/'no - <}A— b'J 

[fit*® 4 ] iuIEg£tl#, -y h u •> a, > i> - 
■^A, 7>^>, ^-btf^A, **5>A, 
As a-nt^A, #K'Jx?A, v^*$/*A, 
v"^A, A'J^A, 7;l/5^^A, =f-$yRTSt\7=-V 30 

#tyKf *ji 3 ie«o n->>A— t y * a^«^iw b 

[f£W<D§¥8llft^] 
[000 1] 

i/;l/n- -J/A-- b U •> A3Sa^«{bi4jat/*©HJij£K 40 
[000 2] 

ffl^iSj46?./c46(DK)«^W$nTmfi!c$n5o COD 
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(i, v/*;Un->>A— b'J «>A3R**»ft«l*«±«[fcft?) 

[0003] z<D&<Dmfmttn*m&2ii:z t&cm 
tamnctimuzmfttzctxib'), x>s;>» 

[0 0 0 4] LfrU i:©«^«i««SOHjRttlcBIU 

fc0"T?fc*tfttf*e>av\, LfrU SKO^/I/ax«>A 
— bU^A^Jfi^KftWOfi^Ji, KHfiiSIH<0£flISS 

mxim&mcxQkmwMm&Ttzctfrib, mm 
mcmbx-tfttitm*.?, &mLxmtmmm<Dmw 
znztommtim^&tbibtix^Zo 

[0 0 0 5] t£*<0»«H4K: &tltc z/)l n x A - -b 'J 

6-279027 8-16015^^ 
fgfc , i?;^- >> A V)l t -b U •> A vOl/ i: «rig^ b^S 

t^c fit, »6nfciBd»fl:HiOi«Mtfc"3V^T 
tt, 10 0 0 •Cffi«6&0Jt8ffi8W 15mVgT'fe5 
ct*1Bt?nt^5. WI5- 1 9 3 9 4 8#&« 
fcti, ¥^S0. 2 /imWT©7kiRl^;l/3X7 , /;l/ 
i:, Ce, Y, Ca, M g%£<D{t&®l£<Dn&W!l*i& 

i&tzm&ffltmcDMmjjmtfmmztix&t), mzn 
rcmsmmommmz, 1050 °cm$k<r>\mmm 

- 1 1 6 9 4 S^t&ISfctt, ¥^@0. 0 5-0. 3 
/j mXCftS&FS 4 n mJ-XTc07KfPv ! ;l'3 - 7V)l£, 
Ce. Y> Ca, M g ft 2©ffc-&*fc©B*W**faS"r 

sfi^iWbUjoiiii^rte^ifg^nTfe*), nenfcie 
■etmtmommmt, 8 5 o^^^jtsffl^ 1 5 

->AKfbtl©S!ii73Sil LT, W5- 1 5 5 6 2 2 

m-£-$%fi&tfmm2tixisK>. m<bnrcu^mm<D 
mmmis 1000 xmrnmimmmt^ 8 m 2 / g x 
&%£tmem2nx^z 0 
[0006] w±©v^-rn©^rffi«>iwfr«iifbi(j% 

7mm<Di)U7kftMf%mtf 1 0 o^p^^^^sftif^^g 
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[o o o 7] $fc, sttc&itmmznzjjmt lt 

it. 8fbft©ISI&m *ftfc-58S©jas#&^*«J 
MttUf* < , 0U tf , ftBST 6-279027 
RVft£¥8-\ 6 0 1 5#&fHfcSE«Sft3S>rt'3- 
77/1/ (5-5 0 0nm«M^3r;7- aa-TK 

*ffl^s»3t*te^«aT?**o ua»u warn 
mc&iTmt>nrcmitVMts 9 o otc«±©jss«^ 

©flBSfcfe^T, ^L<JtSffi«#'h£<&DH^14tf 10 
WcttjSLT^*^. Mfc, fiE*«*;£ftTV*£<© 

[000 8] 

t M^ttmwmzmnt a c * # »im% 3 - <> a 20 

— b 'J S A^fc^IHbtoRtf *©8Bfe?ffi*ffi&-r5 c 
kfc&3 0 *aiPi©JJiJ©BWfc)\ ftnfcifll&ttfclrr* 
s?;l/3-9A— bU?A£}g£St{bW£\ S31ttck<. 

AOft^^n-^L- fell ?A&*g£-gM©i¥;g£ 

j££Wf setter 

[000 9] 

H*Ji**ft-f *fca&©?g] 30 
J: * SWa - >> A — fe U * A&tt£lMb«J>t^ *Jt 

jWrFfSEHKMU ^;l/3x-j/AH^©^S{co^ 
AH©7j<7Sf8i:, -b 'J * A7/HjJc</Hi-fe U ^AJfi?*: 

«%tos;;u3->>A— b'j ^A^a^nftflj^js-r 

5*^S«T*©^fc<fcSJtSSittOf6T*^ L < , it; 

{*©garettSfi&KaS8m:^tBK Lfc k C 5, 
«fc a ftKJt*i5«l©«[-&»b«Jffl»K:*J*t*^;l/3 

fks;;l/3:i»>AI&^©?iJfflfc*©fifi©K«co^T« 
WLfctt*. c<on^mWt LT, -b'J*Aj£5j\ « 
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4 

[0 0 10] t&b^ *HUJlcJ:tU& 5 0 0-1 0 

oo , c-ej|fe8LTf#fc«£Kft»-i?fcoT, ^m^iHb 
s>;l/3r.«>ARtM*'J*A*S*, IMbsWar. 
* ARtf&fbf&Zl-b U ■> Afc&H t /cHulE^l/n - ^ A 
Rtf-b'J*A©gE&J±^ SflJt?5 1-95:49 

A, a-Dt^A, MYV-^h, v^->->A, £/l/ 
>">As AU^A, 7/1/-3.7A, f-^ySQ*/\7-^ 

Hjft*LT©£t«T?0. 1~2 0fi«%#*fU MIS 
5 0 0-1000 TCT'^fiK L/c&©Jt^ffi«tf < £ 
t50mVg^U froi 1 ooT-pei^RUinilMi 

(C*5^T'>& < k t> 2 0 m V g ©JtSffifllfcttft t T 
1/^5 c k£1$®i: •rs^l/a-'i/ A— fetf*A3R*£» 

0. 5-5 0 /imCD7j<ltft->*;l'3-7Ak, 3P-YKtt 
^©WSS3~ 1 0 0 nmCO-b'J^AV^i:^ gfc 

&gfctsi;T-f*y hj*a, Tsiivwu, =>y*y, 

fvtt'JL^ **S/*A, +I-VU7A, a-nt^A, 
tfK'J-SA, v^^A, *;P->^A, A'J-^A, 

J:0ItR^ti§ l «X« 2ffliJUb*^tyS-&»%, Kig 
©-b U >> A^l/gacft LT 5-10 fg^;l/©ffig? 

JS$^ »6tlfcftlS**5 0 0- 1 0 0 0°CT?fiM 
[00 1 1] 

So *fB»O^I/3-fi»— feU fA^a^KfbflJtfe 
i^T, a^«{b»fctt, Kfbv ; ;U3-7Ai:6S{b-bU'> 

^»fb»7iMS»#*©lSLTi^*t.©*35o c©ffi 

fsmtmitvhwmnt txm LitmttKmxmi • 
j»tB**^©tt, »{b-fc'j*Aia#-c&stf, «fb^ 

;I/n-^A^ic©g?fb-bU^A©H^«rilii6, 

[oo i 2] *«w©is^»fbiftfcfev^T, ^sns 

^l/3-^Aatf-fe'J >>A©SH^J:b${i> Klb^l/3- 
•>A (ZrOO Rtf»fb»--feU'>A (CeO.) £g| 
*LfcfiSJfe5 l~95 : 49-5, »St<{4 55 
-8 5 : 4 5~l 5, L < B6 0-8 0 : 4 0 

~2 0T'fei» o Wk^l/3-*A©iM&lt*«<5 l*m 

5o «^»fb*f©5 ; /l'3- ^A&tf-b'J ^A©^It^ 

WfJ^«, i?{b->*;i/3- •>Aarf»{b»--tr , J ^a&i? 

T8 OlIMLbWS 



(4) 

5 

[0 0 1 3] *8iPI0«fcR{fc»H\ 5 0 0-1000 

Btfmwziti&mm&to<**o w*tf 5 o ox:t*6 

«PMOfltJ«Tftntf 9 0 m V g fcLL 9 0 0 "CT* 6 B$ 
mnitti&v&tui 7 0 m V g «_L 1 o 0 0 °CT 6 nf 

r$<Dt&m?&tu£ 5 o m V g j^nm^Rssm** 

fkMj*%/jn&-f£ii^ ffli«Rtf*of»*otlJIUllE 
-VL— fe'J ^Am^RittKcfc^Tti^BS 10 0 0 

*r*itHt^tt«siifc«iStt*&9 o ox^T-ewrs 

oovM&<D&uxmmnm%®m®tt®mict,mm»i 20 

MitvutDmm&mmfamt Lximm-£tizu&o± 
mtfr&znz 1 1 0 o°c%mmtL, 1 iootr-6 

<offl!mmtLrco ft*, x-wm^^ximmmt 
it, mw<DtmffimmmmtLxmmm&3%mmj}7> 
%*(cj;5 b e Tmc&-3^xmfe$tirzmx&z>e 
[0014] *%m(om&M<tmt. v^-^hRxs 

■feU^ACfl&K, Efci'v h'J^A, X*V5*>A, v 
y$y, -fy-tti/K, **i>\A -y-vU^A, a-P 30 
bf^A, tfKU-^A, v^-i/'i'A, A, 7S 

y*A, 7;i/5-->A, i-^yRxs^y-'yut^r^ 
®&*)mmnz> imx&2Mu±*®itva®nLx& 

imXQ. 1~2 0fia%O«!H^WtT^TfeS 

<0RS, 0. lM*%*M?ttiBi&tti$#K:&*j!><B&6 
n-f, $fc2 0S«%*i6M.5fcfe'J'>A©£*rftMB 

*KiR'ttdili*^JE , r5©T»SL<&l/V 40 
[0 0 15] *fSH<D«iS£8;tt, SWE»&iHbW*« 

[0 0 l 6] «nEWffi©S>Jl/3-*A»BW\ 
0. 5~50/i m, !if$L<ai~30|jm, MKff £ 
t<«5~2 5 /im^k&fk^l^-^AT&So ¥^ 
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7ki?{b>*7lox*A£li, (DzK^k^I/3-^AZ r 
(OH). • nH 2 0, (2) **$/#8tt:S>/1>33.tfAZ 
r 0 (OH) 2 • n H* 0, OMfPSMo - 7 Z r 0* • 
n^OOiil'feot, %&%L<ttm&®tLXm 
^SCfc^T**. fiuETKItfk^yl/n-^Ati, jittffl 

^*Affl*i8»K:7:'*^7*, 7>^-7A*^, ?k& 
<k^ h y * a. #s{fc* y A3f©*s**n*.st¥©& 

-7>*-7£<Z>Hi£tt, «£, «[ftH©*i«*ffl»* 

Hf-@#fffik:s^< y-x&/-x7«y^±fS3sa^«T 
[0017] jagE«p^©-fey«>AS»(4, 3D-rKia? 

©¥^fiS3~l OOnm, ffS L < (i 5~ 8 0 n m, 
S6>fciiF*L<fi 1 0~5 0 nmOt'J'JA^H'* 

§o K-fe'J^AvW/fctt, HKfcaJBStisj:^ n 
a-r Kte^-^-fxciift-fe y * a, *»iwt-i: y * a, 
*»fcfe y Aoi^-rn^sfefitaaw^oHfWKK? 

l^c 3P^f h'fi?OflWStf3 nm*SS<D«^fc{i 
Ht«fC«iiA^ffl»T?*»), 1 0 0 nm^S^-Sii^ 

a, mxmic&^xMit&te-vhtnmsittimfi 

LS-7 00 0© fcJ^fTofco BulB-fe U tfAVW© 
■fey* A*iS jS*tokiMB«# 5 ^3sq<D^}£4 if tc «fc o 

rf#p»n, S7cma5p n pi:LT, ^kfey*Agi»T'i o 

0~2 0 0g/V7 h;PSK®aifiot)0*We* 

5c mBgcDfe'j* A^ufi, vowaifc^teftft-rs 
^^•rn-ptffifflnroii?**. fit, fey^A^^ia 

[0 0 18] BU§Eig^lfc*3^T> WIS7jC»^^/l/3- 

*ARt>*Hu!Sfey ^A^i/ojg^ij^tt, mmnvite 
-*a— ty •>Aisa[^»fti«io«ricJtfcWJS'rsa!» 

3-«>A&t/-fe'J^A*»fk^i/3-«>AatfKik«z: 

fey-^AfclSSLfcil^fJ^ fi«J±T*5 1-9 5 : 
4 9~5fc&*«k9fc8£-r«©tf#*U\i ig^tio 
Pilti, WI2*«fb^;l/3->>AStfWffi-fey *Ai/;i/ 

mifEfe y * a y;uo«stt, Kfk^wo^itar- 

1 0~200g/'J7 h7k !f$tc2 0~l 5 0g/y>y 
h/Wa*U\ WEiS^fllttt, &g{c£CT, Mtc 
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A, *tf^A, W 0 7 A, a-ntr^A, Jih'V-V 
A, -?^*>"}A, ^/lo^A, /S'J7A, 7;b = r:t7 
A, ^*>Stf^7^">AO<fflS*»6ft*»«J:01HR« 

LTtt, ffi&ttL Mtifc, ESS$Jg, *©flfi*»tt*ao 
*WWO. 1-2 Ofi«%k£3=fc9fcJItiJt?-ft« 

AJimo«^ja»tt, ^6nsa^»<t«j*KHiS7is 
[0019] msa^onasi^Rj&a. mnynonff 

W$L<, COB, fi^*0-feU7i»*;H*te»l, 
T, 5~10^*;K »SL<(i5. 5~8<g-e/k $ 
6fC»SL<{i5. 8~7{g*/U©$8$£#?££-tJ-3<& 20 

^ a, -bu ^A^wDit? ^n^tiottJfcvsaRtf*? 

HrtcflinfcHI!ltt*f*4T#fti/^ l 0{g^/l/£ 

§ i:*iMfc$M/3-«> i*n?tf ®m u * * 

[0 0 2 0] WEfflK#a"f oinJBiSiSti^ ££&&6 
0-1 SO'C, L<&8 0-1 4 0°CT\ £jfitir|!9 
l~3 6^«OlBHT'tf-5Ct^T't5o dfSL<(if 

^fctt, mar, *- h?u-7m<oimim&zmi<\ 

1. 5~1 Okg/cm'efiOftlET'efHCfcteJ: 

[00 21] *aW©«3i2fi£?tt, ^TJfiSfcftia. 

B«»OfiF«ETBS«*fciB6**» «FS U < tt 6 0 *C 
WT, L < « 5 0 ICWTKJWSl Lfcft, l&S* 

kLTfi, *»{k^hU7A, 7j<B?fbA'J7A, 7^ 
-77k. 7V*-7*TXXttcn60iB*1WF***:f* 50 
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CttfX-2%t>\ »SL<(i7y^^77KT*fe5 0 J&S 

i5)-*ft (naswosiTaeiB) T-x^i5]Sfai|^Lfc$g* 

[0 0 2 2] *«W«08!Ji^i6T{4, HuKf#?>ftfc£$ 

mitmznzz ttfxz% 0 m&umt 500-100 
o°c<Dm<D&m<Dmm*mR?2z 0 Tmm&zs 0 0 

ira»sa^k*i»^ff (u nmmmi g-dta 
-8 1 2HSiiffl) ttm^xmmhrd^m^h. mmm 
'Xi 5 0 0 IT^5 c t -r&b^ 

^S)t^ 5 0 0 TC*S8t?«^;l/3 - 7 A— tr 'J 7A^ 

nso-effffl-p*&vs 04 5 0 0 °c&±<D&mffi 

m^mitmc-D^x, mtM& (&emr$) icmz 
m$k¥m<Dm<t*i£%zLxm<rct><DX3bz> 0 msizz 
h5tif)£t zttmwmomtx&Zo mm*K>. *a 
wic x n&mmimw&xmL ttzm^x t> , isn 

OOOtUT^ffi^-fSo SfSKIi 500-800 
°C, HKffS L<ti 500-600 ^CT'SSo 1/timfB 

-lOMT'^, *»WKJ:Sa^»{t«Jtt, 50 0 
-10 0 01COlEHT-*ntf*©«lS*ff«H5fKJ:6 
•f, gnfcH^tt^^L, 1 10 0t6WD«^ 
T**3 2 0 m V g t^JtaiB*** LT^S. 

[0023] wgBt»#(i, «iastifca^*{k«B*, - 
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mare*. +#ma©8«0f&**»scfcj!><-e* 

[0 0 2 4] 

WfCl 1 0 0^6B$^©Mftf£fC:fc^Tfc'>&< 
WT£©T\ ^©J/VI/^-^A— kV*LM»&Wt 10 

[0 0 2 5] 

[0 0 2 6]^JfflX 20 

9. 9%, »ft^;U3r.">Aft»^«4 0. lfift 
%> 18. 5 6 ft m) 8 1. 0 5 g -b U ■> 

;w 1 5 om 1 1, mmy$yittm (Mmtma 
mm. mm9 9. 9%, mitvy^ywmwm\ 50 

g/'J'VNW 16. 6 7m 1 t*m£L, Z r Ch : 
CeO*:L at 0» = 65:30:5 (HUt) ©fi-& 

ttaSSttH, «6 0~6 1%) *«-feU">i»t;K06 

amsffism (^fyf-) *M*.fc8H<c&i 1 0 

0°CT1 2B*|ffl, M#TT«Lrc 0 2 0X:$T'^L 
fcSK 7>^-77j< Cft)t«jRXj8«S^a«, NH 3 

2 5 ~ 2 8 mm%) ztmyr-mn u p h * 1 

0 W±fC«fiE kfc. m h nfc£$tl£ 5? v f- x 
•%fTV\ ttlHUj* 1 3 9. 2 3 gt#fc„ & SttfcttJg 40 
*J&'J#*tt8! TR I NT 1 10 0SJ X^HlJfgST 
C uKai, SMKE4 0 k V, WWLA 0mA(Cj:0Si| 
^Lfco X^0M{i^H 1 (c^to iEMftttOTSttM 
£We&ofctf, ^ B B B tt^-rx^Jt(i^J7 0 0 c 

pst^ofc. »6nfctti8»*5oot:-P6i^iafitiK 

^»ft»%MK9 0 0t\ 100 01C, RtfllOO'C 
fCT & 6 B»]&Lfc t *<DJtSffiffl£S 1 5 fc 

/Ts-To tits xmm^m^^ubkm^^mA^Tr, 50 
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To 1 100tT'6 $iaM!M£® JtSSfflttt 2 4. 7 m 

T% ^n^n6 5. 2 9. 9fil%, &t>"5 

[002 7] ^fifBffH2 

nss0>j 1 T-m^rcumtvfr-z-vkQ 3. 5 2 g t-t 

'J^V/H 0 0m lRQ'SBBg^y^^jg^l 6. 6 
7 m 1 ££ig£-U ZrO; : CeO; : Laj0i = 7 

5:20:5 (SfiJt) ©fi£fc*f§fc. ftenfcfi^ 

T3«fc3fc85iiDU Stc»{k*»H£iftB3b'5 0 g/'J -y 
h;l>fc**«fc5teJ8M;Ja?HSLfc8£1** 1 'J <y 

-7**iStaU ^«JOHS#**?toT, 1 4 2 g 

t>\ &&&*7f<txffi&mmi 0 0 c pstioft. 

S(c^SSfi?iJl fcRlttCjfeSSffoT, tt^ffi«l 1 5. 
7m'/giO^I'3-'>i»-t , J l >i»3S7yit^Wa 
^ltfk^5 0 g*f§fco »6nfca^lKt1**MK9 0 
0"C, 1 00 0°C, RXS 1 1 00°C(CT#6^pKMb 
fc i: $©tt^ffi*%g 1 KttnTo 1 1 0 0 °ct- 6 ^hAd 
JftftOlf SiBHtt 2 2. 4 m V g T'fco fc. ffifig^#f 

a^iWk»t>o^i'3-'>i», ■kvvi.Rxf? 
^hjkxm^yzywt-x*. w?n7 4. 9fi» 

%, 2 0. 2Sfi%Rt>*4. 9«fi%T*feofc 0 
[00 2 8] lggfflL3 

HSg^J 1 -pffll/\fc*SfkS>;l/a-»>A9 3. 5 2 g fc-fe 
•J^A!/;H 2 5ml ^^rig^L, Z r 0 2 : C e 0 2 = 

75:25 (MBit) ©fi*w«*fc. »enfcjBA* 

5 <k 9 tciito L, MtcSfkti^gjiJg 5 0 g / U -y h ;l/ 

7c„ ^^T% mm 1 fcRtRfCftoT 14 1. 6 2 g© 

t>\ ISiitt«:^TX«aSt±»a7 0 0 c p s T'*ofc 0 
MKlUiUMl fc|B|®fcffoTJ:b3tffi»l 1 2. 4 m V 
g©v ? ;l/nr.«j// A — \zVVhW.-erMim5 0 g*»fc. 
f#enfc«^IWk»*«6»i:9 0 0 , C, 1000t> S 
1 1 0 01CfCT#6^IHJ!inf!!lLfe^r©Jtaffi«l*a 1 

tc^To 1 ioott-6 mmu$M£<oimmmit 2 0 . 
4m'/g^ft, «is»#foias, a^k 

3X«i7A, Bfk^--tr'J'>A^*T% ^n^n7 5S» 
%, 2 5fiB%T*&ofc 0 
[00 2 9] SMii. 
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mmm 1 xm^tcymit^^- ^as i . o 5 g t-t 
y*Avon 50m 1 1. mm**i/i>7mm mmt 
tma&tm* mm9 9. 9%, mt**i?i±®mmm 

1 5 0g/y>y h/l<) 16. 6 7m 1 t*U&L. Zr 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a zirconium-cerium-based compound oxide excellent in heat 
resistance, capable of maintaining a high specific surface area even in the case of use in a high- 
temperature environment and to provide a method capable of producing the compound oxide in 
excellent reproducibility and economically. 

SOLUTION: This zirconium-cerium-based compound oxide is a compound oxide baked at 500-1, 000°C, 
comprises zirconium and cerium, has the blending ratio of zirconium and cerium calculated as zirconium 
oxide and eerie oxide of (51-95):(45~5) by weight, shows at least 50m2/g specific surface area after 
baking at 500-1, 000°C, maintains at least 20m2/g specific surface area after heating at 1,100°C for 6 
hours and contains 0.1-20wt.% of the total calculated as oxide of at least one selected from the group 
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* NOTICES * 
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use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the multiple oxide calcinated and obtained at 500-1000 degrees C. This multiple oxide The 
rate of a compounding ratio of said zirconium converted into a zirconium dioxide and the second cerium of 
oxidization and a cerium including a zirconium and a cerium Are 51-95:49-5 in a weight ratio, and the 
specific surface area after calcinating at said 500-1000 degrees C shows at least 50m2/g. And the zirconium- 
cerium system multiple oxide characterized by maintaining the specific surface area of at least 20m2/g after 
6-hour heating at 1 100 degrees C. 

[Claim 2] The zirconium-cerium system multiple oxide according to claim 1 characterized by containing 
one sort chosen from the group which said multiple oxide becomes from an yttrium, a scandium, a 
lanthanum, a praseodymium, neodymium, samarium, europium, a gadolinium, magnesium, calcium, barium, 
aluminum, titanium, and a hafnium further, or two sorts or more 0.1 to 20% of the weight with the total 
quantity which carries out oxide conversion. 

[Claim 3] The manufacture approach of the zirconium-cerium system multiple oxide according to claim 1 or 
2 which is made to carry out the pyrogenetic reaction of the mixture containing zirconium hydroxide of 0.5- 
50 micrometers of mean diameters, and the cerium sol of 3-100nm of mean diameters of a colloidal particle 
to the number of cerium mols in this mixture to the bottom of the nitric-acid existence of a five to 10 time 
mol, adds a base, is subsequently made to react further, calcinates the obtained product at 500-1000 degrees 
C, and is characterized by grinding. 

[Claim 4] The manufacture approach of the zirconium-cerium system multiple oxide containing one sort 
chosen from the group which said mixture becomes from the salts of an yttrium, a scandium, a lanthanum, a 
praseodymium, neodymium, samarium, europium, a gadolinium, magnesium, calcium, barium, aluminum, 
titanium, and a hafnium, or two sorts or more according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is available in the catalyst field, the functional-ceramics field, the 
solid electrolyte field for fuel cells, etc., and relates to the zirconium-cerium system multiple oxide which 
has the available outstanding thermal resistance suitably especially as a co-catalyst ingredient in the catalyst 
for emission gas purification of an automobile, and its manufacturing method. 
[0002] 

[Description of the Prior Art] The co-catalyst for raising the platinum which is a catalyst metal, palladium, 
rhodiums, etc. and these catalyses to catalyst support, such as an alumina and cordierite, is supported, and 
catalysts for emission gas purification, such as an automobile, are constituted. The cerium oxide system 
ingredient as this co-catalyst ingredient absorbs oxygen under an oxidizing atmosphere, and in order to 
purify at the effectiveness which was excellent with the property of the cerium oxide of emitting that oxygen 
under reducing atmosphere, and the so-called oxygen uptake and emission ability, in a hydrocarbon, a 
carbon monoxide, nitrogen oxides, etc. which are the injurious ingredients in exhaust gas, it is used in large 
quantities. Moreover, since a zirconium dioxide raises the property of said cerium oxide, as a co-catalyst 
ingredient, a zirconium-cerium system multiple oxide becomes in use, and the rate of an use rate has been 
increasing it. 

[0003] When operating the co-catalyst ingredient of this system, the most important thing is maintaining an 
elevated temperature, and like [ at the time of engine starting ], when the temperature of exhaust gas is low, 
purification effectiveness is bad. In recent years, an automaker is going to bring the distance of an engine 
and catalyst equipment close, and it is going to cope with this problem by introducing the elevated- 
temperature exhaust gas immediately after exhaust air into catalyst equipment. 

[0004] However, a new problem arose about the thermal resistance of a catalyst ingredient in this case. The 
specific surface area of the co-catalyst ingredient used from generally the effectiveness of the offgas 
treatment by the catalyst being proportional to the activity phase of a catalyst and the touch area of exhaust 
gas must be fully large. However, the co-catalyst ingredient with which the particle of the present 
zirconium-cerium system multiple oxide cannot be said to be enough about thermal resistance, but is 
stabilized since specific surface area falls with grain growth in the operating environment of elevated- 
temperature long duration, and high specific surface area is maintained is called for strongly. 
[0005] About the manufacture approach of a zirconium-cerium system multiple oxide excellent in the 
conventional thermal resistance, the method of mixing a zirconium sol and a cerium sol to JP,6-279027,A 
and JP,8-16015,B, and adding a base, for example to them or the approach using spray drying is proposed. 
And about the thermal resistance of the obtained mixed oxide, it is indicated that the specific surface area 
after 1 000-degree-C temporary quenching is 1 5m2/g. The manufacture approach of a mixed oxide of 
calcinating the mixture of the hydration zirconia sol of 0.2 micrometers or less of mean diameters and 
compounds, such as Ce, Y, calcium, and Mg, is proposed by JP,5-193948,A, and, as for the thermal 
resistance of the obtained mixed oxide, it is indicated that the specific surface area after 1050-degree-C 
temporary quenching is 1 2m2/g. The manufacture approach of a mixed oxide of calcinating the mixture of 
the hydration zirconia sol of 0.05-0.3 micrometers of mean diameters and 4nm or less of diameters of 
microcrystal and compounds, such as Ce, Y, calcium, and Mg, is proposed by JP,5-1 16945, A, and, as for the 
thermal resistance of the obtained mixed oxide, it is indicated that the specific surface area after 850-degree- 
C baking is 15m2/g. Moreover, as the manufacture approach of a zirconic acid ghost, the approach which 
mixes the hydroxide, hydration oxide, oxide, etc. of the metal more than divalent in a zirconium salt water 
solution, and it is made to hydrolyze is proposed by JP,5-155622,A, and, as for the thermal resistance of the 
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obtained mixed oxide, it is indicated that the specific surface area after 1 000-degree-C baking is 8m2/g. 
[0006] Any above approach has the problem that the operate time which manufactures the target oxide is 
long. For example, by the approach [ need / a zirconia sol / to be received ], a problem is in productivity, 
like the hydrolysis time amount of a zirconium salt water solution exceeds 100 hours. 
[0007] Moreover, as an approach of only obtaining high specific surface area, the manufacture approach 
using the zirconia sol (5-500nm detailed zirconia colloidal particle) indicated by JP,6-279027,A and JP,8- 
16015,B is [ that what is necessary is just to control, the diameter of microcrystal i.e., the crystal growth 
degree, of an oxide, ] the optimal. However, although the crystal and particle diameter in the condition of an 
oxide are detailed therefore, to heat energy, it is very sensitive, and in sintering by the pyrosphere 900 
degrees C or more, specific surface area becomes small remarkably and the oxide obtained by the 
manufacture approach of these known has the problem that thermal resistance is bad. That is, it is not 
suitable for the co-catalyst ingredient by which elevated-temperature use is carried out. Furthermore, by 
many manufacture approaches by which the conventional proposal is made, there is also a problem that 
impurity mixing of chlorine harmful for the catalyst resulting from a raw material, sulfur, etc. is not avoided. 

[0008] 

[Problem(s) to be Solved by the Invention] Therefore, especially the purpose of this invention is to offer the 
zirconium-cerium system multiple oxide which can maintain a high specific surface area, and its 
manufacture approach, when it has the thermal resistance which was excellent as a co-catalyst ingredient 
suitable for the catalyst for emission gas purification and is used under hot environments. Another purpose 
of this invention is to offer the manufacture approach which can prepare often [ repeatability ] and 
economically the zirconium-cerium system multiple oxide which has the outstanding thermal resistance. 
Other purposes of this invention are to offer the manufacture approach of a zirconium-cerium system 
multiple oxide without mixing of impurities, such as chlorine harmful for a catalyst, and sulfur, while 
having the outstanding thermal resistance. 
[0009] 

[Means for Solving the Problem] When the zirconium-cerium system multiple oxide by the conventional 
technique had a big specific surface area and this invention person heated to the elevated temperature, he did 
detailed research about the effect of a zirconium raw material about the cause that specific surface area falls 
rapidly. Consequently, the water solution of the zirconium sol known as an approach of obtaining the high 
multiple oxide of whenever [ dissolution-with zirconium dioxide and cerium oxide ] conventionally, or a 
zirconium salt, The multiple oxide precursor which the cerium sol or the cerium salt water solution was 
mixed [ precursor ], and made the base add and generate Probably because it was microcrystal nature, 
although it is very sensitive and the zirconium-cerium system multiple oxide which has the crystal phase of 
the high single phase of whenever [ dissolution ] by baking was generated to heat energy, the fall of the 
specific surface area by sintering by the pyrosphere was remarkable, and checked that high specific surface 
area was unmaintainable. Then, when a trial-and-error method was applied to the attempt which raises 
crystallinity in the phase of a precursor, as a result of considering the use and the effect of grain size of the 
zirconium hydroxide particle which was not taken up until now as a zirconium raw material in such a 
multiple oxide application of high specific surface area, the reaction approach for obtaining the precursor 
which compounded the cerium component or the addition component of further others is developed by using 
this particle as a parent, and it came to complete this invention. 

[0010] Namely, according to this invention, it is the multiple oxide calcinated and obtained at 500-1000 
degrees C. The rate of a compounding ratio of said zirconium which this multiple oxide converted into a 
zirconium dioxide and the second cerium of oxidization including the zirconium and the cerium, and a 
cerium is 51-95:49-5 in a weight ratio. As occasion demands Furthermore, an yttrium, a scandium, a 
lanthanum, a praseodymium, neodymium, Samarium, europium, a gadolinium, magnesium, calcium, One 
sort chosen from the group which consists of barium, aluminum, titanium, and a hafnium, or two sorts or 
more The specific surface area after containing 0. 1 to 20% of the weight with the total quantity which 
carries out oxide conversion and calcinating at said 500-1000 degrees C shows at least 50m2/g. And the 
zirconium-cerium system multiple oxide characterized by maintaining the specific surface area of at least 
20m2/g after 6-hour heating at 1 100 degrees C is offered. According to this invention, moreover, zirconium 
hydroxide of 0.5-50 micrometers of mean diameters, The need is accepted again in a cerium sol with a mean 
particle diameter [ of a colloidal particle ] of 3-100nm. An yttrium, A scandium, a lanthanum, a 
praseodymium, neodymium, samarium, europium, A gadolinium, magnesium, calcium, barium, aluminum, 
The pyrogenetic reaction of the mixture containing one sort chosen from the group which consists of salts of 
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titanium and a hafnium, or two sorts or more is carried out to the number of cerium mols in this mixture to 
the bottom of the nitric-acid existence of a five to 10 time mol. Subsequently Add a base, it is made to react 
further and the manufacture approach of said zirconium-cerium system multiple oxide characterized by 
calcinating and grinding the obtained product at 500-1000 degrees C is offered. 
[0011] 

[Embodiment of the Invention] It is [ following ] this invention, and also explains to a detail. In the 
zirconium-cerium system multiple oxide of this invention, as for a multiple oxide, a zirconium dioxide and 
cerium oxide only say not a condition but the thing which forms a multiple oxide thru/or the solid solution 
partially or substantially of mixture. Although a cerium oxide component shows oxygen uptake and 
emission ability when this multiple oxide is used as a co-catalyst ingredient, a zirconium dioxide component 
has the operation which demonstrates oxygen uptake and emission ability for the thermal resistance of this 
cerium oxide in height and a large temperature requirement. 

[0012] the weight ratio which converted the rate of a compounding ratio of the zirconium to contain and a 
cerium into a zirconium dioxide (Zr02) and the second cerium (Ce02) of oxidation in the multiple oxide of 
this invention - 51-95:49-5 - desirable - 55-85:45-15 - it is 60-80:40-20 still more preferably. If the 
thermal resistance the rate of a compounding ratio of a zirconium dioxide excelled [ thermal resistance ] less 
than in 5 1 is not fully obtained and 95 is exceeded, the oxygen uptake and emission ability by the cerium 
oxide component run short. The sum total content rate of the zirconium in a multiple oxide and a cerium has 
80 desirable % of the weight or more at a zirconium dioxide and the second cerium conversion of oxidation. 
[0013] The specific surface area after calcinating and obtaining the multiple oxide of this invention at 500- 
1000 degrees C and calcinating in this temperature requirement shows at least 50m2/g, and specific surface 
area usually becomes low, so that burning temperature is high. For example, more than 70m2/g, if it is 
baking of 6 hours at 500 degrees C and is baking of 6 hours at 900 degrees C more than 90m2/g, if it is 
baking of 6 hours at 1000 degrees C, a high specific surface area more than 50m2/g is shown. The 
ingredient which has the specific surface area of the high level in such a burning temperature is not 
conventionally known as a zirconium-cerium system multiple oxide. And the multiple oxide of this 
invention has the engine performance which maintains the specific surface area of at least 20m2/g after 6- 
hour heating at 1 100 degrees C. When heating oxide powder generally, sintering and grain growth become 
remarkable more than the temperature field of the specification depending on a presentation and the 
manufacture hysteresis of the powder, and the rapid fall of specific surface area arises. It is known for 1000 
degrees C or more of profiles in a zirconium-cerium system multiple oxide that this reduction is remarkable, 
and it is designed so that the present catalyst equipment for emission gas purification may also usually work 
below about 900 degrees C. In order for the elevated temperature around 1 000 degrees C called for in this 
invention from now on to show the engine performance of an usable multiple oxide to an usable co-catalyst 
ingredient etc., the value of the specific surface area currently maintained after 6-hour heating at 1 100 
degrees C on the basis of 1 100 degrees C it is considered that is the upper limit of the temperature used as 
heat-resistant evaluation temperature of the obtained multiple oxide was made into the engine-performance 
index of a multiple oxide. In addition, in this invention, specific surface area is the value measured based on 
the BET adsorption method by the most standard nitrogen gas adsorption as a specific-surface-area 
measuring method of fine particles. 

[0014] The multiple oxide of this invention may carry out the oxide conversion of one sort chosen from the 
group which consists of an yttrium, a scandium, a lanthanum, a praseodymium, neodymium, samarium, 
europium, a gadolinium, magnesium, calcium, barium, aluminum, titanium, and a hafnium further, or the 
two sorts or more besides a zirconium and a cerium, and may contain them in 0. 1 - 20% of the weight of the 
range with the total quantity. By making such a specific metal contain further, it is possible to give the 
further excellent thermal resistance. Under the present circumstances, at less than 0.1 % of the weight, since 
the oxygen uptake and emission ability demanded when the content of a cerium falls relatively and uses it 
for a co-catalyst etc. run short if effectiveness is not accepted in a heat-resistant improvement and 20 % of 
the weight is exceeded, it is not desirable. 

[0015] The manufacture approach of this invention can prepare said multiple oxide often [ repeatability ] 
and economically. By this manufacture approach, the pyrogenetic reaction of the mixture containing a 
specific zirconium raw material and a specific specific cerium raw material is first carried out to the bottom 
of the nitric-acid existence of the amount of specification. 

[0016] 1-30 micrometers of said specific zirconium raw materials are 5-25-micrometer zirconium hydroxide 
still more preferably preferably the mean particle diameter of 0.5-50 micrometers. When mean particle 
diameter is less than 0.5 micrometers, the multiple oxide of high specific surface area excellent in the 
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thermal resistance made into the purpose of this invention is not obtained, but when exceeding 50 
micrometers, the specific surface area of a multiple oxide falls. This zirconium hydroxide is the generic 
name of (1) zirconium-hydroxide Zr(OH)4 and nH20, (2) oxy-zirconium hydroxide ZrO(OH)2 and nH20, 
and (3) hydration zirconia Zr02 and nH20, and it can use as independent or mixture. Although said 
zirconium hydroxide can usually come to hand from a commercial item in the state of fine particles, it can 
be obtained by well-known approaches, such as adding bases, such as aqueous ammonia, ammonia gas, a 
sodium hydroxide, and a potassium hydroxide, for example to zirconium salt water solutions, such as a 
zirconium nitrate, a zirconium chloride, and zirconium nitrate. It is advantageous at the point that the 
process of a zirconium nitrate-ammonia system does not contain harmful impurities, such as chlorine and 
sulfur, especially. In addition, the grading-analysis meter (MKII mold) by the Leeds & North lap company 
based on a laser diffraction method performed measurement of mean particle diameter. 
[0017] 5-80nm of said specific cerium raw materials is a 10-50nm cerium sol still more preferably 
preferably the mean particle diameter of 3-100nm of a colloidal particle. This cerium sol means the thing in 
the condition that the cerium oxide of colloidal particle size, hydration cerium oxide, the hydroxylation 
cerium, or the solid-state particle (colloidal particle) of two or more forms distributed in the aquosity 
medium so that I may generally be understood. Industrially [ when the mean particle diameter of a colloidal 
particle is less than 3nm ], manufacture is difficult, and when exceeding lOOnm, in a back process, 
compound-ization with a zirconium dioxide cannot advance easily. In addition, the dynamic light scattering 
photometer (DLS-7000 mold) by the Otsuka electronic company based on a dynamic-light-scattering 
measuring method performed measurement of the diameter of a colloidal particle. Especially the 
manufacturing method of said cerium sol is not limited, and is acquired by the well-known method of 
making the second cerium water solution of a nitric acid hydrolyze etc., and can use a thing with a 
concentration of about 100-200g [/l. ] by cerium oxide conversion as a commercial item. In order to hold a 
sol condition to stability, its either is usable although a commercial cerium sol has nitric-acid acidity or the 
thing by which acetic-acid acidity is carried out. However, use of few [ as much as possible ] things of a 
residual of impurities, such as chlorine resulting from the raw material when manufacturing a cerium sol and 
sulfur, is desirable. 

[0018] As for the mixed rate of said zirconium hydroxide and said cerium sol, in said mixture, it is desirable 
to mix so that the mixed rate which could set up suitably so that it might become a theoretical ratio 
corresponding to the presentation ratio of a desired zirconium-cerium system multiple oxide, for example, 
converted the zirconium and the cerium into a zirconium dioxide and the second cerium of oxidation may be 
set to 51-95:49-5 by the weight ratio. As for preparation of mixture, it is desirable to carry out weighing 
capacity of said zirconium hydroxide and said cerium sol, to mix with the water of optimum dose and to 
consider as slurry-like mixture. Said zirconium hydroxide in mixture and especially the concentration of 
said cerium sol have 1. desirable at the total quantity of oxide conversion in 20-150g /l. 10-200g /. One sort 
chosen as said mixture from the group which consists of salts of an yttrium, a scandium, a lanthanum, a 
praseodymium, neodymium, samarium, europium, a gadolinium, magnesium, calcium, barium, aluminum, 
titanium, and a hafnium further if needed, or two sorts or more can be added. As salts, although it can 
choose from a nitrate, a chloride, a sulfate, and other water-soluble salts, if it is the compound dissolved and 
ionized when it heats under nitric-acid acidity in degree process also except a water-soluble salt, it is usable. 
The nitrate which does not remain in the multiple oxide with which especially a harmful impurity is 
obtained is desirable. As for the amount of mixing of these salts, it is desirable to carry out weighing 
capacity and to mix in the multiple oxide obtained, by theoretical ratio from which the total quantity which 
carries out oxide conversion becomes 0.1 - 20 % of the weight. Detailed distribution of the mixed 
components other than these zirconiums and a cerium is carried out as dissolution thru/or an oxide into the 
multiple oxide obtained, and it has the operation which bars the crystal growth of the multiple oxide in an 
elevated temperature. 

[0019] performing the pyrogenetic reaction of said mixture under churning — desirable — this time — the 
number of cerium mols in mixture — receiving — a five to 10 time mol — desirable — a 5.5 to 8 time mol — it 
is necessary to make the nitric acid of a mol exist 5.8 to 7 times still more preferably What is necessary is 
for it to be total, and just to add a nitric acid by the thing of the type stabilized with acetic-acid acidity also 
including the amount of nitric acids, that what is necessary is just to prepare so that a nitric acid may serve 
as the above-mentioned number of mols so that it may become the above-mentioned number of mols when 
the thing of the type stabilized with nitric-acid acidity as the above-mentioned cerium sol is used. By 
making the nitric acid of such an amount of specification exist, the crystal of each particle of zirconium 
hydroxide and a cerium sol repeats elution and a deposit, and crystal growth can be advanced, performing 
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compound-ization of a zirconium and a cerium. A nitric acid cannot give the thermal resistance excellent in 
the multiple oxide which can become inadequate [ crystal growth ] under by the 5 time mol. On the other 
hand, since a zirconium hydroxide particle will dissolve and the zirconium of an ionic state will increase if a 
mol is exceeded 10 times, the precursor which detailed precipitate produces in a reaction with the base 
mentioned later, and this invention means and which fully grew is not obtained, and the multiple oxide 
excellent in thermal resistance is not obtained. 

[0020] The reaction temperature of 60-150 degrees C, preferably, the pyrogenetic reaction under said nitric- 
acid existence is 80-140 degrees C, and can be performed in reaction-time 1-36 hours. It can carry out 
under ordinary pressure or pressurization preferably. When carrying out under pressurization, it is possible 
to shorten reaction time by carrying out under about 1 .5-10kg/cm2 pressurization using pressurization 
containers, such as an autoclave. 

[0021] Subsequently a base is added and it is made to react further by the manufacture approach of this 
invention. After cooling especially preferably 60 degrees C or less of mixture made to react under existence 
of said nitric acid at 50 degrees C or less in this reaction, for example, a base can be added, churning etc. can 
be carried out and a reaction can be advanced. As a base, although a sodium hydroxide, a potassium 
hydroxide, aqueous ammonia, ammonia gas, or such mixture can be mentioned, it is aqueous ammonia 
preferably. Addition of a base uses a base as the water solution of moderate concentration, and in the case of 
the approach of adding, while agitating into said cooled mixture, and ammonia gas, it can carry out by the 
approach of blowing into a container etc., agitating. If it is judged easily and pH exceeds 10 by following 
change of pH of mixture, the limit of the amount of the base to add will be enough and a reaction will 
complete it. The solid and metal ion which existed in mixture are substantially compound-ized altogether by 
this reaction, and can settle the product to which crystal growth progressed by it. Drawing 1 and drawing 2 
are the results of carrying out X diffraction measurement of the product of this phase in the example 
(example 1) and the example 1 of a comparison of this invention which are mentioned later on the same 
conditions (the term of an example describing), and it turns out that the crystallinity of the product by this 
invention is high. It becomes a suitable precursor in order that this product may obtain the multiple oxide of 
the request excellent in thermal resistance. This precursor is separable by for example, the nutsche method, 
the centrifuge method, the filter press method, etc. Moreover, rinsing of precipitate can also be added to 
need extent. Furthermore, in order to raise the effectiveness of the following baking process, the process 
which dries the obtained precipitate moderately may be added. 

[0022] By the manufacture approach of this invention, a desired multiple oxide can be obtained by 
calcinating and grinding said obtained product at specific temperature. Burning temperature can choose the 
temperature of the arbitration between 500-1000 degrees C. Having made minimum temperature into 500 
degrees C is based on the following reason. In drawing 3 , the result of having measured heating weight 
change of a product using the thermobalance (Rigaku electrical machinery company manufacture TG-DTA- 
812H mold use) shows having completed weight reduction at 500 degrees C. That is, at less than 500 
degrees C, a zirconium-cerium system multiple oxide has an incomplete burning temperature, and since the 
hydroxyl group, the acid radical, the base, etc. remain, in case it is used under an elevated temperature, since 
they are emitted, it cannot adopt. Drawing 4 compares and investigates change of the diameter of 
microcrystal to burning temperature (6 hours each) in a temperature field 500 degrees C or more about the 
multiple oxide by this invention (the below-mentioned example 1) and the example 1 of a comparison. 
Drawing 5 is change of the specific surface area corresponding to them. Both drawings show maintaining a 
high specific surface area that it is [ therefore ] hard to make microcrystal big and rough (a degree of 
sintering is ), even when the multiple oxide by this invention calcinates by the pyrosphere. Although the 
burning temperature for considering as a desired multiple oxide can be chosen as arbitration from the 
specific surface area which it is required or is guaranteed, and the value of bulk density, an upper limit is 
limited to 1000 degrees C or less from a practical viewpoint as a co-catalyst ingredient of thinking specific 
surface area as important. 500-800 degrees C is 500-600 degrees C still more preferably preferably. On 
balance with temperature, firing time may be set up suitably and is 1 - 10 hours preferably, if the range of 
the multiple oxide by this invention is 500-1000 degrees C — the baking condition - it is not based on how, 
but has the outstanding thermal resistance, and, in addition, has a high specific surface area more than 
20m2/g in heating for 1 1 00-degree-C 6 hours. 

[0023] Said grinding can carry out the calcinated multiple oxide using the grinder generally used, for 
example, a hammer mill etc., and can obtain the powder of a desired grain size enough. Since this has the 
small degree of sintering of the obtained multiple oxide, a grindability is good and is based on things. 
[0024] 
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[Effect of the Invention] Since the multiple oxide of this invention uses the multiple oxide of a zirconium 
and a cerium as a principal component, it has a high specific surface area and it has the outstanding thermal 
resistance which maintains the specific surface area of at least 20m2/g after 1 1 00-degree-C heating of 6 
hours especially It especially replaces with the conventional zirconium-cerium system multiple oxide, and 
can use as a co-catalyst of the catalyst for emission gas purification etc., use by the pyrosphere beyond the 
conventional limitation is possible, and it is very useful in the field of the efficient catalyst for emission gas 
purification. Moreover, in the manufacturing method of this invention, the multiple oxide which has said 
high specific surface area and high thermal resistance can be obtained often [ repeatability ] and 
economically. 
[0025] 

[Example] Hereafter, although an example and the example of a comparison explain to a detail further, this 
invention is not limited to these. 

[0026] 81.05g (triple-purpose metal industrial stock type firm make, 99.9% of purity, the zirconium dioxide 
conversion content of 40.1 % of the weight, mean particle diameter of 18.56 micrometers) of example 1 
zirconium hydroxide, Cerium sol (Rhone-Poulenc S.A. make, cerium ion content [ of 5 or less % of the 
weight ], cerium oxide conversion concentration of 100g/l.) 150ml, 16.67ml (Anan formation incorporated 
company make, purity of 99.9%, lanthanum trioxide conversion concentration of 150g/l.) of lanthanum 
nitrate water solutions was mixed, and the mixture of ZrO2:CeO2:La2O3=65:30:5 (weight ratio) was 
obtained. Into the obtained mixture, further, it added so that it might exist by the mol 6 times, and 11. of total 
cerium mol mixture adjusted by desalted water so that oxide conversion concentration might become in 1. 
and 50g /further was obtained for the nitric acid (the Wako Pure Chem Industries make, 60 - 61% of purity). 
Subsequently, 11. of obtained mixture was moved to the container equipped with the steam cooling pipe 
(capacitor), and it heated under churning at 100 degrees C for 12 hours. After cooling slowly to 20 degrees 
C, it added under churning of aqueous ammonia (the Wako Pure Chem Industries make, 25 - 28 % of the 
weight of NH3 contents), and pH was adjusted to ten or more. Solid liquid separation was performed for the 
obtained product by the nutsche, and 139.23g of precipitate was obtained. The obtained precipitate was 
measured with the Rigaku X-ray diffractometer "RINT1 100 mold" by CuK alpha rays, the tube voltage of 
40kV, and 40mA of tube electric currents. An X diffraction image is shown in drawing 1 . Although the 
exact diameter of microcrystal cannot be measured, the X-ray intensity which shows crystallinity was about 
700cps. Obtained sediment was calcinated at 500 degrees C for 6 hours, and 50g of zirconium-cerium 
system lanthanum content multiple oxides of specific-surface-area of 92.7m 2/g was obtained. The specific 
surface area when heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1 000 degrees 
C, and 1 100 degrees C is shown in Table 1 and drawing 5 . Moreover, the diameter of microcrystal for 
which it asked from the X diffraction image is shown in drawing 4 . The specific surface area after 6-hour 
heating was 24.7m2/g at 1 100 degrees C. As a result of the component analysis, the zirconium in a multiple 
oxide, the cerium, and the content rate of a lanthanum were a zirconium dioxide, the second cerium of 
oxidation, and lanthanum trioxide conversion, and were 65.1 % of the weight, 29.9 % of the weight, and 5 
% of the weight, respectively. 

[0027] 93.52g of zirconium hydroxide, cerium sol 100ml, and 16.67ml of lanthanum nitrate water solutions 
used in the example 2 example 1 were mixed, and the mixture of ZrO2:CeO2:La2O3=75:20:5 (weight ratio) 
was obtained. Into the obtained mixture, further, it added so that it might exist by the mol 6.2 times, and 11. 
of total cerium mol mixture adjusted by desalted water so that oxide conversion concentration might become 
in 1. and 50g /further was obtained for the nitric acid. Subsequently, it agitated and heated like the example 
1, aqueous ammonia was added, solid liquid separation of a product was performed, and 142g precipitate 
was obtained. X diffraction measurement of the obtained precipitate was carried out on an example 1 and 
these conditions. Although the exact diameter of microcrystal cannot be measured, the X-ray intensity which 
shows crystallinity was about 700cps. Furthermore, it calcinated like the example 1 and 50g of zirconium- 
cerium system lanthanum content multiple oxides of specific-surface-area of 1 15.7m 2/g was obtained. The 
specific surface area when heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 
degrees C, and 1 1 00 degrees C is shown in Table 1 . Made in [ after 6 hour heating ] the non-front face was 
22.4m2/g at 1 100 degrees C. As a result of the component analysis, the zirconium in a multiple oxide, the 
cerium, and the content rate of a lanthanum were a zirconium dioxide, the second cerium of oxidation, and 
lanthanum trioxide conversion, and were 74.9 % of the weight, 20.2 % of the weight, and 4.9 % of the 
weight, respectively. 

[0028] 93.52g of zirconium hydroxide used in the example 3 example 1 and cerium sol 125ml were mixed, 
and the mixture of Zr02:CeO 2= 75:25 (weight ratio) was obtained. Into the obtained mixture, further, it 
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added so that it might exist by the mol 5.5 times, and 11. of total cerium mol mixture adjusted by desalted 
water so that it might become the oxide conversion concentration of 50g/l. further was obtained for the nitric 
acid. Subsequently, it carried out like the example 1 and 141. 62g precipitate was obtained. X diffraction 
measurement of the obtained precipitate was carried out on an example 1 and these conditions. Although the 
exact diameter of microcrystal was not able to be measured, the X-ray intensity which shows crystallinity 
was about 700cps. Furthermore, it carried out like the example 1 and 50g of zirconium-cerium multiple 
oxides of specific-surface-area of 1 12.4m 2/g was obtained. The specific surface area when heating the 
obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees C, and 1 100 degrees C is 
shown in Table 1 . Made in [ after 6 hour heating ] the non-front face was 20.4m2/g at 1 100 degrees C. 
Moreover, as a result of the component analysis, the zirconium in a multiple oxide and the content rate of a 
cerium were a zirconium dioxide and the second cerium conversion of oxidation, and were 75 % of the 
weight and 25 % of the weight, respectively. 

[0029] 16.67ml (Anan formation incorporated company make, purity of 99.9%, neodymium oxide 
conversion concentration of 150g/l.) of nitric-acid neodymium water solutions was mixed with 81.05g of 
zirconium hydroxide used in the example 4 example 1, and cerium sol 150ml, and the mixture of 
ZrO2:CeO2:Nd2O3=65:30:5 (weight ratio) was obtained. Furthermore, it added so that it might exist by the 
mol 6.5 times, and 11. of total cerium mol mixture adjusted by desalted water so that it might become the 
oxide conversion concentration of 50g/l. further was obtained for the nitric acid. Subsequently, it carried out 
like the example 1 and 138.24g precipitate was obtained. X diffraction measurement of the obtained 
precipitate was carried out on an example 1 and these conditions. Although the exact diameter of 
microcrystal was not able to be measured, the X-ray intensity which shows crystallinity was about 700cps. It 
carried out still like the example 1 and 50g of zirconium-cerium system neodymium content multiple oxides 
of specific-surface-area of 91 .3m 2/g was obtained. The specific surface area when heating the obtained 
multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees C, and 1 100 degrees C is shown in 
Table 1 . The specific surface area after 6-hour heating was 23.8m2/g at 1 100 degrees C. As a result of the 
component analysis, the content rates of the zirconium in a multiple oxide, a cerium, and neodymium were a 
zirconium dioxide, the second cerium of oxidization, and neodymium oxide conversion, and were 65 % of 
the weight, 30.1 % of the weight, and 4.9 % of the weight, respectively. 

[0030] 16.67ml (water solution of an aluminium nitrate and 9 hydrate by Wako Pure Chem Industries, 
99.9% of purity, and aluminum-oxide conversion concentration 150 g/1) of aluminium nitrate water 
solutions was mixed with 81.05g of zirconium hydroxide used in the example 5 example 1, and cerium sol 
150ml, and the mixture of ZrO2:CeO2:aluminum2O3=65:30:5 (weight ratio) was obtained. Furthermore, it 
added so that it might exist by the mol 6.1 times, and 11. of total cerium mol mixture adjusted by desalted 
water so that it might become the oxide conversion concentration of 50g/l. further was obtained for the nitric 
acid. Subsequently, it carried out like the example 1 and 137.94g precipitate was obtained. X diffraction 
measurement of the obtained precipitate was carried out on an example 1 and these conditions. Although the 
exact diameter of microcrystal was not able to be measured, the X-ray intensity which shows crystallinity 
was about 700cps. It carried out still like the example 1 and 50g of zirconium-cerium system aluminum 
content multiple oxides of specific-surface-area of 90.9m 2/g was obtained. The specific surface area when 
heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1 000 degrees C, and 1 1 00 
degrees C is shown in Table 1 . The specific surface area after 6-hour heating was 24.2m2/g at 1 100 degrees 
C. Moreover, as a result of the component analysis, the content rates of the zirconium in a multiple oxide, a 
cerium, and aluminum were a zirconium dioxide, the second cerium of oxidation, and aluminum-oxide 
conversion, and were 65.1 % of the weight, 30 % of the weight, and 4.9 % of the weight, respectively. 
[0031] 16.67ml (water solution with a magnesium nitrate and 6 hydrate by Wako Pure Chem Industries, a% 
[ of purity ] of 99.9, and a magnesium-oxide conversion concentration of 150g [/l. ]) of magnesium nitrate 
water solutions was mixed with 81 .05g of zirconium hydroxide used in the example 6 example 1, and 
cerium sol 150ml, and the mixture of ZrO2:CeO2:MgO=65:30:5 (weight ratio) was obtained. Furthermore, 
it added so that it might exist by the mol 6.1 times, and 11. of total cerium mol mixture adjusted by desalted 
water so that it might become the oxide conversion concentration of 50g/l. was obtained for the nitric acid. 
Subsequently, it carried out like the example 1 and 137.79g precipitate was obtained. X diffraction 
measurement of the obtained precipitate was carried out on an example 1 and these conditions. Although the 
exact diameter of microcrystal was not able to be measured, the X-ray intensity which shows crystallinity 
was about 700cps. It carried out still like the example 1 and 50g of zirconium-cerium system magnesium 
content multiple oxides of specific-surface-area of 91.6m 2/g was obtained. The specific surface area when 
heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees C, and 1 100 
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degrees C is shown in Table 1. The specific surface area after 6-hour heating was 25.3m2/g at 1 100 degrees 
C. As a result of the component analysis, the content rates of the zirconium in a multiple oxide, a cerium, 
and magnesium were a zirconium dioxide, the second cerium of oxidation, and magnesium-oxide 
conversion, and were 65.1 % of the weight, 30 % of the weight, and 4.9 % of the weight, respectively. 
[0032] 16.67ml of lanthanum nitrate water solutions was mixed with 81.05g of zirconium hydroxide used in 
the example 7 example 1, and cerium sol 150ml, and the mixture of ZrO2:CeO2:La2O3=65:30:5 (weight 
ratio) was obtained. Furthermore, it added so that it might exist by the mol 7 times, and 11. of total cerium 
mol mixture adjusted by desalted water so that it might become the oxide conversion concentration of 50g/l. 
further was obtained for the nitric acid. Subsequently, it carried out like the example 1 and 138.04g 
precipitate was obtained. X diffraction measurement of the obtained precipitate was carried out on an 
example 1 and these conditions. Although the exact diameter of microcrystal was not able to be measured, 
the X-ray intensity which shows crystallinity was about 700cps. It carried out still like the example 1 and 
50g of zirconium-cerium system lanthanum content multiple oxides of specific-surface-area of 108.1m 2/g 
was obtained. The specific surface area when heating the obtained multiple oxide for 6 hours each at 900 
more degrees C, 1000 degrees C, and 1 100 degrees C is shown in Table 1 . The specific surface area after 6- 
hour heating was 24.5m2/g at 1 100 degrees C. As a result of the component analysis, the zirconium in a 
multiple oxide, the cerium, and the content rate of a lanthanum were a zirconium dioxide, the second cerium 
of oxidation, and lanthanum trioxide conversion, and were 65.1 % of the weight, 30 % of the weight, and 
4.9 % of the weight, respectively. 

[0033] 33.3ml of lanthanum nitrate water solutions was mixed with 81.05g of zirconium hydroxide used in 
the example 8 example 1, and cerium sol 83.3ml, and the mixture of ZrO2:CeO2:La2O3=65:25:10 (weight 
ratio) was obtained. Furthermore, it added so that it might exist by the mol 5.8 times, and 11. of total cerium 
mol mixture adjusted by desalted water so that it might become the oxide conversion concentration of 50g/l. 
further was obtained for the nitric acid. Subsequently, it held for 6 hours, having put 11. of obtained mixture 
into the pressurization reaction container (autoclave), and agitating under pressurization (2kg/cm2). Next, 
aqueous ammonia was added like the example 1, solid liquid separation of a product was performed, and 
136.53g precipitate was obtained. X diffraction measurement of the obtained precipitate was carried out on 
an example 1 and these conditions. Although the exact diameter of microcrystal was not able to be 
measured, the X-ray intensity which shows crystallinity was about 700cps. Henceforth, it carried out like the 
example 1 and 50g of zirconium-cerium system lanthanum content multiple oxides of specific-surface-area 
of 102.6m 2/g was obtained. The specific surface area when heating the obtained multiple oxide for 6 hours 
each at 900 more degrees C, 1000 degrees C, and 1 1 00 degrees C is shown in Table 1 . The specific surface 
area after 6-hour heating was 27m2/g at 1 100 degrees C. As a result of the component analysis, the 
zirconium in a multiple oxide, the cerium, and the content rate of a lanthanum were a zirconium dioxide, the 
second cerium of oxidation, and lanthanum trioxide conversion, and were 65.1 % of the weight, 24.8 % of 
the weight, and 10.1 % of the weight, respectively. 

[0034] 16.67ml of lanthanum nitrate water solutions was mixed with 130ml (triple-purpose metal industrial 
stock type firm make, purity of 99%, zirconium dioxide conversion concentration of 250g/l.) of example of 
comparison 1 zirconium-nitrate solutions, and cerium sol 150ml, and the mixture of 
ZrO2:CeO2:La2O3=65:30:5 (weight ratio) was obtained. Furthermore, 11. of mixture adjusted by desalted 
water so that it might become the oxide conversion concentration of 50g/l. was obtained. Subsequently, it 
carried out like the example 1 and 141.21g precipitate was obtained. The obtained precipitate was gel. X 
diffraction measurement of the obtained precipitate was carried out on an example 1 and these conditions. 
An X diffraction image is shown in drawing 2 . Although the exact diameter of microcrystal was not able to 
be measured, the X-ray intensity which shows crystallinity was about 500cps. Furthermore, it carried out 
like the example 1 and 50g of zirconium-cerium system lanthanum content multiple oxides of specific- 
surface-area of 97.7m 2/g was obtained. The specific surface area when heating the obtained multiple oxide 
for 6 hours each at 900 more degrees C, 1000 degrees C, and 1 100 degrees C is shown in Table 1 and 
drawing 5 . The diameter of microcrystal for which it asked from the X diffraction image is shown in 
drawing 4 . The specific surface area after 6-hour heating was 7.1m2/g at 1 100 degrees C. As a result of the 
component analysis, the zirconium in a multiple oxide, the cerium, and the content rate of a lanthanum were 
a zirconium dioxide, cerium oxide, and lanthanum trioxide conversion, and were 65 % of the weight, 30.1 % 
of the weight, and 4.9 % of the weight, respectively. 

[0035] 16.67ml of lanthanum nitrate water solutions was mixed with 81.05g of zirconium hydroxide used in 
the example of comparison 2 example 1 , and cerium sol 1 50ml, and the mixture of 

ZrO2:CeO2:La2O3=65:30:5 (weight ratio) was obtained. Furthermore, it added so that it might exist by the 
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mol 1 1 times, and 11. of total cerium mol mixture adjusted by desalted water so that it might become the 
oxide conversion concentration of 50g/L further was obtained for the nitric acid. Subsequently, it carried out 
like the example 1 and 140.35g precipitate was obtained. The obtained precipitate was gel. X diffraction 
measurement of the obtained precipitate was carried out on an example 1 and these conditions. Although the 
exact diameter of microcrystal was not able to be measured, the X-ray intensity which shows crystallinity 
was about 500cps. It carried out still like the example 1 and 50g of zirconium-cerium system lanthanum 
content multiple oxides of specific-surface-area of 96m 2/g was obtained. The specific surface area when 
heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees C, and 1 100 
degrees C is shown in Table 1 . The specific surface area after 6-hour heating was 7.6m2/g at 1 100 degrees 
C. As a result of the component analysis, the zirconium in a multiple oxide, the cerium, and the content rate 
of a lanthanum were a zirconium dioxide, the second cerium of oxidation, and lanthanum trioxide 
conversion, and were 65.1 % of the weight, 30 % of the weight, and 4.9 % of the weight, respectively. 
[0036] 16.67ml of lanthanum nitrate water solutions was mixed with 81.05g of zirconium hydroxide used in 
the example of comparison 3 example 1, and cerium sol 150ml, and the mixture of 

ZrO2:CeO2:La2O3=65:30:5 (weight ratio) was obtained. Furthermore, it added so that it might exist by the 
mol 4.5 times, and 11. was obtained [ the nitric acid ] for the total cerium mol mixture adjusted by desalted 
water so that it might become the oxide conversion concentration of 50g/l. Subsequently, it carried out like 
the example 1 and 140.67g precipitate was obtained. The obtained precipitate was gel. X diffraction 
measurement of the obtained precipitate was carried out on an example 1 and these conditions. Although the 
exact diameter of microcrystal was not able to be measured, the X-ray intensity which shows crystallinity 
was about 500cps. It carried out still like the example 1 and 50g of zirconium- cerium system lanthanum 
content multiple oxides of specific-surface-area of 98.7m 2/g was obtained. The specific surface area when 
heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees C, and 1 100 
degrees C is shown in Table 1 . The specific surface area after 6-hour heating was 3.3m2/g at 1 100 degrees 
C. As a result of the component analysis, the zirconium in a multiple oxide, the cerium, and the content rate 
of a lanthanum were a zirconium dioxide, the second cerium of oxidation, and lanthanum trioxide 
conversion, and were 65 % of the weight, 30 % of the weight, and 5 % of the weight, respectively. 
[0037] 16.67ml of lanthanum nitrate water solutions was mixed with zirconium sol (purity [ of 99.9% ], 
zirconium dioxide conversion concentration of 50g/l.) 650ml obtained by hydrolyzing example of 
comparison 4 zirconium oxychloride, and cerium sol 150ml, and the mixture of 

ZrO<SUB>2:CeO2:La2O3=65:30:5 (weight ratio) was obtained. Furthermore, 11. of mixture adjusted by 
desalted water so that it might become the oxide conversion concentration of 50g/l. was obtained. 
Subsequently, it carried out like the example 1 and 141 .68g precipitate was obtained. X diffraction 
measurement of the obtained precipitate was carried out on an example 1 and these conditions. Although the 
exact diameter of microcrystal was not able to be measured, the X-ray intensity which shows crystallinity 
was about 500cps. It carried out still like the example 1 and 50g of zirconium-cerium system lanthanum 
content multiple oxides of specific- surface-area of 1 15.7m 2/g was obtained. Chlorine was detected 0.18% 
of the weight. The specific surface area when heating the obtained multiple oxide for 6 hours each at 900 
more degrees C, 1 000 degrees C, and 1 1 00 degrees C is shown in Table 1 . The specific surface area after 6- 
hour heating was 6.9m2/g at 1 100 degrees C. As a result of the component analysis, the zirconium in a 
. multiple oxide, the cerium, and the content rate of a lanthanum were a zirconium dioxide, the second cerium 
of oxidation, and lanthanum trioxide conversion, and were 64.9 % of the weight, 30.2 % of the weight, and 
4.9 % of the weight, respectively. 
[0038] 
[Table 1] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 
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